This study analyzes the action of sulfated polysaccharides, fucans, from algae Lobophora variegata on 27 zymosan-induced arthritis in rats. Groups of fucans, obtained after acetone fractionation (0.3-2.0 volumes), 28 were denominated F0.3, F0.5, F0.8, F1, F1.5, and F2. The results that F1 contained a high yield in relation to 29 other fractionated fucans. Chemical and structure analysis of F1 was performed by nuclear magnetic 30 resonance (NMR) and infrared (IR) spectroscopies. The in vitro antioxidant activities of the fraction F1 were 31 also observed. Thus, 2 mg/mL of F1 inhibited the phosphomolybdate in the total antioxidant activity assay. 32 The EC 50 values were 0.3 mg/mL and 0.12 mg/mL for superoxide and hydroxyl radicals, respectively. Fucan F1 33 (25, 50, and 75 mg/kg by body weight), diclofenac sodium (10 mg/kg), and L-NAME (25 mg/kg) were 34 administered intraperitoneally (i.p.) in rats, according to body weight of different groups of animals (n = 6).
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Antioxidant activity 26 This study analyzes the action of sulfated polysaccharides, fucans, from algae Lobophora variegata on 27 zymosan-induced arthritis in rats. Groups of fucans, obtained after acetone fractionation (0.3-2.0 volumes), 28 were denominated F0.3, F0.5, F0.8, F1, F1.5, and F2. The results that F1 contained a high yield in relation to 29 other fractionated fucans. Chemical and structure analysis of F1 was performed by nuclear magnetic 30 resonance (NMR) and infrared (IR) spectroscopies. The in vitro antioxidant activities of the fraction F1 were 31 also observed. Thus, 2 mg/mL of F1 inhibited the phosphomolybdate in the total antioxidant activity assay. 32 The EC 50 values were 0.3 mg/mL and 0.12 mg/mL for superoxide and hydroxyl radicals, respectively. Fucan F1 33 (25, 50 , and 75 mg/kg by body weight), diclofenac sodium (10 mg/kg), and L-NAME (25 mg/kg) were 34 administered intraperitoneally (i.p.) in rats, according to body weight of different groups of animals (n = 6). 35 After 6 h, analyses of cell influx and nitrite levels were conducted. Then after 96 h, analysis of edema and 36 concentration of serum TNF-α was carried out along with histopathological analysis. F1 at 25, 50, and 37 75 mg/kg i.p. by body weight reduced cell influx in 52.1-96.7% and nitric oxide level in 27.2-39% compared 38 with the control group. The reduction of edema and serum TNF-α was observed at 50 mg/kg i.p. (p b 0.001). 39 These results suggest that this heterofucan from the brown algae L. variegata has potential anti-inflammatory 40 activity in acute zymosan-induced arthritis in rats and that antioxidant activity promotes modulation in the 41 cellular redox state.
81
In earlier studies we observed the action of fucoidans and Bruker AMX 500 MHz and the 13 C-NMR spectra were obtained in a
134
Bruker AM-400WB 500 spectrometer at 60°C. 
167
The white reaction was free of NADH and substituted by tris-HCl.
168
The removal rate (RR) of superoxide radicals was calculated using the "crude polysaccharide," and the other fractions were obtained from it.
292
The resulting fractions showed differences in yield and in the amounts 293 of proteins, total sugars, and sulfate ( with molar ratio of 1: 1.4: 1.9, respectively, containing traces of xylose. (Fig. 1B) . The analysis of 13 C-NMR spectroscopy is shown in Fig. 1C .
331
Like other algal fucans (28) , it has a very complex (Fig. 3) . (Fig. 5A ).
414
The group treated with F1 at 25 mg/kg was not efficient in 415 diminishing edema (Fig. 5B) . (Fig. 6B) . The group treated with diclofenac showed no significant 439 differences in TNF-α concentration (Fig. 6C) , while the group treated 440 with L-NAME had decreased serum TNF-α (p b 0.001) after 72 h of 441 experiment (Fig. 6D) . attributed to each parameter analyzed. Table 2 shows a marked 456 presence of cellular infiltrate in the zymosan group (score 3) and F1
457
(score 1). Capsular integrity Q5 (score 1) was the same to L-NAME, F1
458
(50 mg/mL), diclofenac. This confirmed the pro-inflammatory effect of 459 zymosan and anti-inflammatory action of F1.
460
Analysis of the negative control (synovial membranes of animals 461 that received only intra-articular saline) (Fig. 7A) , showed the presence (Fig. 7B and C) . (Fig. 7E) and NG-nitro-L-arginine methyl ester (Fig. 7F) . After (Fig. 8B ), we observed a low level in the rats with 496 F1 fraction (Fig. 8C), dicofenac (Fig. 8D) , and L-NAME (Fig. 8E ). These 
Q1
Several studies have shown that Zy arthritis in its chronic phase 522 displays a progressive synovitis that mimics the rheumatoid pannus. . A-Assessment of serum TNF-α during the 5-day experiment. The saline group was composed of the animals that only received intra-articular saline. The Zy group consisted of the animals that received intra-articular zymosan *** = P b 0.001. B-The F1 group consisted of the animals treated with 50 mg/kg of F1 from L. variegata. *** = P b 0.001. C-Group was composed of animals treated with 5 mg/kg of sodium diclofenac. *** = Pb0.001. D-The L-NAME group consisted of animals treated with 25 mg/kg of this non-selective inhibitor of NOS. *** = P b 0.001. spontaneously developed destructive arthropathy and inflammation 580 similar to that of rheumatoid arthritis (42) .
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The reduced inflammatory process was confirmed by histopath- 
Q3
in animals with zymosan-induced arthritis, indicating a possible 588 redox modulation mechanism exercised by fucosylated and sulfated 589 saccharide compounds in this pathology.
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